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XPONOX: 60 Aewtd

* No CUUTTANPWOETE TTPOTEXTLXE TO PUANO OTTAYTNOEWY, ETUAEYOVTOS LOVO it amtéyTnon

T xé&be epytnon. H ovopumAnpwon vo yivel pe podpLlopo atoy avtioTolyo xOXAO.

e Kabe owot) amdvtnon Pabpoioyeitor pe 4 povadeg. o xabe Aavboouévn amdvinon

oportpeitot 1 povédo.

* Amdvtnoy oc doxnon UE LoVPLOUO OE TEPLOGOTEPOLS Ao €vay xOxAovg Oewpeito
AovOoopévn. Emeld) n dtépbwon Oa yiver nhextpovixd, omolodfmote emLTAEOY oNuAdL

7 o3NOLUO UTTOPEL VO XATUOTHOEL TNV aTtAvTNon Aavboouév.

e Mmopeite vou YONOLLOTIOLNOETE TOV XWEO JITAX OTd TLg ouNoELS YLl PonbnTinég Tpa-

Eele.

* YUOTNVETOL OTTWG ONUELWDVETE TLG ATTOVTINOELS OTO ELOLXO EVTUTIO ATTOVTINOEWY OTA TE-
Aevtalo TEVTE AeTTTA NG €E€ToMG, apoDl PBeBatwbeite dTL oL amavToeLg elval TEALKEGS.

4 , , ,
INopadeiypoto GLUTANPWGNG ATAVTYGERDY
1. No voAoyioete to abpotopa 2 + 3.
A 6 B. 5 I'. 4 A 3 E. 2

Y WOoTY CUUTTANPWOT AovOaopévn ocupTApwaon

Lt OOOOE L OROOE
L OOOOO MOIOIGIOLC;
OO0 tOWOOOG
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1. "o Tov optbud 587, mévte pabntég Aéve.
Avdpéac: «O aptbudg eivar ToLdneLog. »
Baoog: «To gmepio elvor dropopetixd. »
INdpyog: «To Pnepio twy dexddwy eivar to 8.»
AMpog: «To abporopa Twv Pneinwy tov eivor 20.»

Evdayyehoc: «Ora T Pneio Tov elvar mepittol aptOpol. »

[Totov poabint) n TpdTaom Sev eivor ophHn;

A. Tov Avdpéa B. Tou Béoov I'. Tovu I'idpyov
A. Tov Afu.ov E. Tov Evdayysiov

2. O Nixog ypdpeL 6hovg Toug apLbuode amo to 1 ewg to 100. [1doeg opéc ypdpel TO
dneio 9;
A. 10 B. 18 . 19 A. 20 E. 21
3. "Exovpe pta Qoyapta, xot Bopidia twv 4kg, 5kg, 6kg, 8kg xat 10kg. O Aivog xatépepe
vou LooppoTnoel T Luyoptd tomobetwvtag dvo amd to Popldia 0To €var OxEAOG TNG
Quyoptag xo Vo amd Tto Bopidioe 6To0 GAA0 oxéhog Tng Luyapléc. TTo Popidt dev

XONOLLOTIOLTOE;

A. Twv 4kg B. Twv 5kg I' Twvy 6kg A. Twv 8kg E. Twv 10kg

4. Av ta K, A eivor StapopeTtind Pnela, dote

K A
+ A K
1 7 6
TéTE TO Ywopevo K x A eivon (oo pe:
A. 72 B. 63 . 36 A 27 E. 6

5. Av I'| A xou E eivor Betinol oxéportol optpol yior Toug omolovg taydouvy oL oyEoeLg
I'xA=14, AxE=10 xoo I'x E=35

THTE M TN TNG TTOPAGTAONG
I'+A+FE

elvaw {om pe:

A. 10 B. 12 I'. 14 A. 20 E. 24

Koumproxn Mabnuotiy Etowpeia YeAida 1
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6.

8.

10.

Tomobetodvton umdheg o 5 xoLTLA, €Tl WOTE XAbe %oLTL var Exel StapopeTind opLbpd
OTO UTTAAEG XOL YO LXOYOTTOLOVVTOL Ol axOAovboL TtepLopLlopol:

(o) x&be xouti TePLéYEL TOLAGYLOTOY 8 UTTAAES XOL

(B) oe xébe xouti 0 aELBUGS TwY UTaADY Sev elvar TOAATAGGLO ToL 3.
O pxpdtepog oLYOALXOS oPLBUOG UTTAADY oTar 5 xoLTLé elval:

A. 56 B. 49 I'. 51 A. 50 E. 40

"Evo opfoyovio €xel unxog 24 cm xor TAGTog 15 cm. To pvxog Tou petwvetor xotda 6 cm.

Mo va mopapeiver to (dto epPaddy TpeEmel To TAdTOG Vo oawEnbel xorta:

A. 3cm B. 5cm I'' 6cm A. 20cm E. 21cm

‘Otav o ITvéxio Aéel Peépotor To unxog g RUTNG TOL awEAveETOL XaTd 6 cm, eV GTOoY

Aéel arbeta petwveton xotéd 2cm. Kamotor otiypn n pot) touv €xel uixog 9cm. Iloto
o TO TOLO XATW UNxM TG MOTNG Tou [lvoxto dev pmopel vo vTdpEel ToTE, doeg
oMbeteg M Pépoata xaw vo TeL;

A. 3cm B. 8cm I' 23cm A. 27cm E. 3lcm

. Me méooug TpdTTOLG UTTOPOVILE Yo TOTTODETNOOVE 3 UTTAAEG O TPlot Ot TOL ETTTA TTLO

XATW XOVTLA, ETOL WOTE YO UMY DTTEPYOLVY UTAAES OE SLOSOYLXA XOLTLA;

A7 B. 8 I'. 9 A. 10 E. 11

To mopaxate oynuo deiyvel éva TAEYUO LE xoLxxLdeg ToTtobeTnuéveg opLlbvTia xot
xabeta. Kabe xovxxida elvar oe amdéotaon 1 cm amd TLg YELTOVLXES TNG, TToL BploxovTal
AV, XATW, PLOTEPS X0t OELA atd avTy. [l6oo SLaoPeTIXE TETPAY WV LE XOPLYES
OTLG TILO XATW XOUXXLOES UTTOPOVUE YO TYNULATLOOVUE;

A7 B. 9 I'. 10 A 11 E. 13

Koumproxn Mabnuotiy Etowpeia XeAida 2
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1

12.

13.

14.

15.

16.

. O Avdpéag gyeL 5 LoADPLa SLapopeTixol uxovg To xobéva. To xabe LoAOPL €xel unnog
2cm TEPLOTOTEPD amd TO OpPéows To Utxpd Touv. To dbpotopo Twy pnxwy twv dVo
TTLO LXPWY LOALBLOY Elvot (00 YE TO PNXOG TOL UEYAAVTEPOL LOALPLOV. Tloto eivar To
OLYOALXO UNXOG XOL TwV 5 LOALBLWY poll;

A. 6cm B. 14cm I' 22cm A. 44cm E. 50cm

Xpnotpomotwvtog povo tor €EL Pmpior 1,2,2,3, 4,4 @ridyvovpe Vo tpupneLovg apLh-
pwove. Iloto eivor to peyohdtepo duvatd abpotopa Tov UTOPEL va €xovy awTol oL V0
optbpol;

A. 358 B. 448 I'. 556 A. 853 E. 844

[Téoor Toudnerol aptbuol €xovy dbpotopa Pneiwy too e 4;

A7 B. 8 Ir. 9 A. 10 E. 12

Aswpopeio Egxtvody amd ) Adpvoxa pe mpooptoud ™ Asuxwoion xabe 35 Aemttd. Ay
évar Aew@opelo avoywpnoe otig 8:10 m.u. amd ™ Adpvaxa, mdHoeg avoywpenoelg Ho
Yivouy amd Tig 9 .. péYEL TIC 3 W.lh.;

A7 B. 8 . 9 A. 10 E. 11

"Eva tood €300 Oo porpaotel avapeoa atov Avtpéa xow Ty adeA®y] Tov. Ay o Avtpéng

Do Tépet T - oméd awTéd TToL o ThPEL M dEAPT TOV, TTHTX AT B TTAPEL 0 AvTpEanc;

A. €80 B. €90 I'. €100 A. €110 E. €120

Or axéporol optBuot 1,23, ... tomobetodvton oy TLo *&Tw SLaToEn:
YtAeg
Fooppég | 17 | 27 | 31 | 47 | 51 | 67 | 71
1M 1 4 7 10
21 2 5 8
31 3 6 9

O apLbpdg mov PBploxetar oty 3" yoouun xal 271 oA eivor:

A. 39 B. 36 I'. 34 A. 33 E. 31

Koumproxn Mabnuotiy Etowpeia XeAida 3
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17. Mia eTonpelon LETAPOPAS OERLATWY YPEWVEL €3 YL VO LETAPEPEL EVar SEUA TTOL {UYLLEL
70 TOAD 1 xtAS. Av to dépa {uyilel meEPLoodTeEO amd 1 xAS o UEYEL 2 XLAG, N ETOLPELO
XPeWveL emLtAgoy €1,50. Av to dépa Luyiletl TEELO0GTEQO ATtO 2 KA *ow PEXOL 3 HLAL,
N eTonpeio ypeWveL emitAéoy €1,50. Me tov (310 TpdTTo N eTatpeion cuve)LLEL KoL YPEWVEL
€1,50 yta xabe emmAéov nAd. Ildoa o TAnpoovpe av BEAovpe va oteilovpe Eva
Oépo Tou Cuytlet 7,2 XA,

A. €10 B. €11 I'. €11,50 A €12 E. €13,50

18. PotiOnxay ot pabntég evdg oxoieiov va dnAvoovy to GbAnuor mwouv mpoTiwovy. Ot

OTTAVTNOELG TOUG XOTOYQAPNXOY GToV oxdAovbo Ttivoor:

KoAabboparpo | 70
[Tod6oparpo 100
Xetpoopaipton | 80
[Tetdo@orpa 50

Av emAgEovpe oty TOYM Evay poldnt) M pio pabftoio Tov ayoieiov awtod, N TLhavo-
™MTA YO ONAWOE OTL TPOTLULE TO TTOSOOQALEO ELVOLL:

AL B. r. . A L E
2 3 4 5 6

19. Aiveton tetpdywvo ABI'A. Amté Tig xopupéc B xow A oynpotilovpe 2 oo TETPAYWVOL.
To éva améd avta civor to BEZH. AT v xopven I' oynuotiCovpe To TETPAY®WVO
I'KAM. Aiveton emiong 6T

e 10 epBadby Tou teTPOoyWVoL ABIA eivor 400 cm?,
* 10 epBadby tov tetpoydvov BEZH eiva 25 cm? xou

* 0 pnMxog Tov EM eivor 11 cm.

A H B

\ NN,

To oxtaopévo ywpetio éxel epPoaddy:

A. 342cm?2 B. 175cm? I'. 169cm? A. 160 cm?2 E. 159 cm?

Koumproxn Mabnuotiy Etowpeia YeAido 4
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20.

21.

22.

23.

24.

25.

O TI€tpog €xel Evar ®xoLTL pe 12 dpoLeg *OUXLVEG UTTAAEG, 20 GUOLEG RITOLVEG LTTAAES KOl
22 6poteg mpaotveg pumaAes. [laipver tuyaion pméAeg amd To xoLTL YwEig vor PAETEL.
[T6oec, To AtydTEPO, PTdAEG TTEETEL Vo TTAPEL WoTe va elvar BEPRatog 6t Bor mtapet 15

TOL (3LOL YPWLKTOC;

A. 12 B. 20 I'. 22 A. 41 E. 53

Ye plo yopoypopia ot 50 yopevtég otabnxay o TpeLg dtapopeTixég oetpéc. To abpot-
oual TWY XOPELTWY TNg 175 xan 2™ oelpag elvarl 38 xaw To ABpoLoUa TWY YOPELTWY TNG
2" xaw 3" oelpag eivoe 29. To dbpolopa twv yopevtwy g 1M xow 3" oelpdig elvat:

A. 33 B. 30 I'. 29 A. 18 E. 12

0 Kootocg elye oto Toovtéxt Tov xdamolo xéppato. Otoy To AVoLEE ETTECOY TO XEQULOTO
o070 taTwpo. [lpoormabnoe va to polédel, arrd dev Ntav alyovpog 6Tl Tor Ppnxe OAoL.
Ouudtay, dpwe, 6Tl elxe meptoodtepa amd 40 xal Avydtepa amd 55 xéppata. Otoy
T ywpeLle dV0-0V0 Teplooeve éva xEpua. ‘OTay Ta xwpeLle o TpL&deg Oev Teplooeve
XAVEVOL XEPUOL XOL OTaY Ta YWELLE o TeTPadeg TTepiooeve éva xéppoa. Apa o apLudg

TWV XEPUATWY NTOWY:

A 41 B. 42 I'. 44 A. 45 E. 49

O Tévvng Nbera va Bpet He TNV DTTOAOYLOTLXY] TOL UNYOWVY] TO YLVOpevVo 45 x 123. Katd
Aébog tatnoe évar dAAo Pneplo, extdg amd to Pneio 1,2, 3,4 xot 5 xow 1 VTTOAOYLOTLXY
punyowvn édwoe amotéAeopa 5085. To Pneio mov matnoe xatd Adbog o I'avyng eivor

TO:

A1 B. 2 I'. 3 A 4 E. 5

Z z z 7 z 2
[Toto amd Tar TaPOXATL *A&opoTa OV BPIOXETAL AVAUEDH GTO 3 XL 070 3

A
24 48 48 23 96

e éva pobnmind mpwtdhinua ovppetéyovy 14 opddes. XLtov TEWTO YOPO Tallovy pe-
ToED OAeg 0L OUASES YWPELG ETMAVOANTTTIXG arywvoe. [loe v teAxn xotdta€n axorovbel
295 y6pog. Ztov 2° YOpo oL opddeg ywptlovton oe dVo xatnyopics. H mpwtn xortnyopio
mepthopfaver 6 oupdadesg, ou omoleg B oLy PETAED TOLG, XWELE ETOVAANTTTLXOVG
oywveg. Xt debtepyn xotnyopio eival ou vtdAotTeg 8 ouddeg, oL omoleg Ha TatEovy
UETAED TOLG YWPELG ETOVOANTTLXOVG arywves. T1doot eival ouvoAxd oL aywveg ov o

Yivouy;

A. 91 B. 106 I'. 119 A. 125 E. 134

Koumproxn Mabnuotiy Etowpeia YeAida 5
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e Fill in carefully the answer sheet, by choosing only one answer to each question. The
selection must be made by shading the right answer.

e Every correct answer is graded with 4 points. For each wrong answer, 1 point will be
deducted.

e If a question is answered by shading more than one answer, the answer will be
considered wrong. The correction will be made electronically, so any additional mark
might be taken as wrong.

* You can use the space next to the questions to take extra notes.

¢ It is recommended that you complete the answer sheet in the last five minutes of the
exam, making sure that your answers are final.

( Examples of filling the answer sheet
1. Find the result 2 + 3.
A 6 B. 5 . 4 A 3 E. 2

Correct filling Incorrect filling

L OOOOE L OROOO
Lt OOOOO MOIOIGIOLC;
OO0 Lt WOOOG
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5t & 6 Grade 24" Cyprus Mathematical Olympiad April 2023

(E” & ST” Dimotikou)

1. For the number 587, five students say the following:
Andreas: “It is a three-digit number.”
Bryan: “All of the three digits are different.”
Callum: “The tenths-digit is 8.”
Dima: “The three digits sum up to 20.”
Eva: “All digits are odd numbers.”
Which student made a false statement?

I'. Callum E. Eva

A. Andreas B. Bryan A. Dima

2. Nick wrote all numbers from 1 up to 100. How many times did he write the digit 97

18 I'. 19 A, 20 E. 21

A. 10 B.

3. We have a scale, and five weights, a 4kg, a 5kg, a 6kg, an 6kg and a 10kg weight
Linda managed to balance the scale, by putting two weighs on each side of the scale.

Which weight did she not use?
B. The 5kg weight

E. The 10kg weight

A. The 4kg weight I'. The 6kg weight

A. The 8kg weight

4. If K, A are distinct digits such that what is the value of the product K x A?

K A
+ A K
1 7 6
A, 72 B. 63 I'. 36 A 27 E. 6

5. If I A and E are positive integer numbers satistying

AxE=10 and I' xFE =35

I' x A =14,
then the sum
I't+A+FE
is equal to:
A. 10 B. 12 I 14 A. 20 E. 24

Page 1
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6. Several balls are placed inside 5 boxes such that each box contains different number of

balls. The following restrictions are also satisfied:

(a) each box contains at least 8 balls, and

(b) the number of balls in each box is not a multiple of 3.
The smallest possible total number of balls in the 5 boxes is:

A. 56 B. 49 I'. 51 A. 50 E. 40

7. A rectangle has length equal to 24 cm and width equal to 15 cm. The length is reduced

by 6 cm. For the area of the rectangle to remain the same, the width has to increase by:

A. 3cm B. 5cm I'' 6cm A. 20cm E. 21cm

8. When Pinocchio lies, the length of his nose increases by 6 cm. When he tells the truth,
his nose decreases by 2cm. At some point his nose had a length of 9 cm. Which of the
following lengths cannot be Pinocchio’s nose at any point, no matter how may lies or
truths he says?

A. 3cm B. 8cm I' 23cm A. 27cm E. 3lcm

9. In how many ways can we distribute 3 balls in three of the following seven boxes, so

that there are no balls in consecutive boxes?

A7 B. 8 .9 A. 10 E. 11

10. The following figure shows a grid of dots arranged horizontally and vertically. Each
dot is at a distance of 1cm from its neighbouring dots which are located above, below,
to the left, and to the right of it. How many squares can we draw, using the dots as

their vertices?

A7 B. 9 I'. 10 A 11 E. 13

Cyprus Mathematical Society Page 2
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11.

12.

13.

14.

15.

16.

Andreas has 5 pencils of different lengths. Each pencil is 2cm longer than the previous
pencil in ascending order. The sum of the lengths of the two shorter pencils is equal to
the size of the longest pencil. What is the total length of all 5 pencils?

A. 6cm B. 14cm I' 22cm A. 44cm E. 50cm

By only using the six digits 1,2,2,3,4,4 we create two three-digit numbers. What is
the largest possible sum that these two three-digit numbers can have?

A. 358 B. 448 I'. 556 A. 853 E. 844

How many three-digit numbers have their digits add up to 47

A7 B. 8 . 9 A, 10 E. 12

Buses start their route from Larnaka to Nicosia every 35 minutes. If a bus departed
from Larnaka at 8:10 a.m., how many buses will depart from Larnaka, from 9 a.m. to
3 p.m.

A7 B. 8 .9 A. 10 E. 11

A sum of €300 will be shared between Andreas and his sister. If Andreas will get % of

what his sister will get, how much money will Andreas get?

A. €80 B. €90 I'. €100 A. €110 E. €120

Integers 1,2, 3, ... are placed in the following order:

Columns
Rows 1st 2nd 3rd 4th 5th 6th 7th
18t 1 4 7 10
ond 2 5 8
3rd 3 6 9

The number located in the 3™ row and 27" column is:

A. 39 B. 36 I 34 A. 33 E. 31

Cyprus Mathematical Society Page 3
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17.

18.

19.

A parcel company charges €3 euros to transport a parcel weighing a maximum of
1kg. If the parcel weighs more than 1kg and up to 2kg, the company charges an
additional€1,50. If the parcel weighs more than 2kg and up to 3kg, the company
charges an additional€1,50. In the same way the company continues and charges €1,50
for each additional kilo. How much will we pay if we want to send a parcel weighing
7,2kg?

A. €10 B. €11 I' €11,50 A €12 E. €13,50

Students at a school were asked to state which sport they prefer. Their responses were

recorded in the following table: If we choose at random a student at this school, the

Basketball | 70
Football 100
Handball 80
Volleyball | 50

probability that he has stated that he prefers football is:
1 1 1 1 1

A - B. - r. - A - E. -
2 3 4 ) 6

Let ABI'A be a square. From the vertices B and A we create two equal squares. One
of them is BEZH. From the vertex I" we create the square I'KAM. It is also given
that:

* the area of the square ABI'A is 400 cm?,

o the area of the square BEZH is 25cm?, and

¢ the length of EM is 11 cm.

A H B

\ A M

The shaded region has area equal to:

A. 342cm? B. 175cm? I'. 169cm? A. 160cm? E. 159 cm?2

Cyprus Mathematical Society Page 4
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20. Peter has a box with 12 identical red balls, 20 identical yellow balls, and 22 identical
green balls. He randomly takes balls out of the box without seeing. How many balls,

at least, does he have to take to be sure to get 15 balls of the same colour?

A. 12 B. 20 I'. 22 A. 41 E. 53

21. In one choreography, the 50 dancers were arranged in three different rows. The sum
of the dancers of the 1%t and 2" row is 38 and the sum of the dancers of the 2"4 and

3™ row is 29. The sum of the dancers of the 15t and 3" row is:

A. 33 B. 30 I'. 29 A. 18 E. 12

22. Kostas had some coins in his bag. When he opened it, the coins fell to the floor. He
tried to collect them, but he wasn’t sure if he had found them all. But he remembered
that he had more than 40 and less than 55 coins. When he was separating them in
pairs, there was one coin left. When he was separating them into triples there was no
coin left, and when he was separating them into quadruples, there was one coin left.

So the number of coins were:

A. 41 B. 42 . 44 A. 45 E. 49

23. A student wanted to perform the multiplication 45 x 123 on his calculator. However,
he mispressed one of the digits 1,2, 3,4,5 in the previous operation and the calculator
produced a result of 5085. Which digit was mispressed?

A1 B. 2 r. 3 A 4 E. 5
: . L 2 3
24. Which of the following fractions is not between 3 and Z?
T
24 48 48 23 96

25. 14 teams participate in a student championship. In the first round they all play each
other only once. For the final ranking, a 2"9 round follows. In this 2"4 round the teams
are divided into the top 6 that play each other once and the bottom 8 teams that play

each other again once. How many matches will take place in total?

A. 91 B. 106 . 119 A. 125 E. 134
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